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1. A solid-state light ;j 
solid-state light source compr:. 



ource for providing light, the 
sing : 



a semiconductor light souqce for emitting light; and 
a fiber optic element havi ig an input for receiving 
emitted light from the semicondmctor light source and an 
output for emitting light receiA^ed from the semiconductor 
light source, the semiconductor light source and the fiber 
optic element in aggregate providing an illumination path. 



2. The solid-state light source of claim 1 wherein the 
fiber optic element is in the form of a plurality of fiber 
optic lines, each of the pluralityi of fiber optic lines 
receiving the emitted light from t^e semiconductor light 
source . 



3. The solid-state light sourde of claim 2 wherein the 
plurality of fiber optic lines are in the form of a bundle. 



4., The solid-state light source of claim 1 wherein the 
semiconductor light source has a first surface and a second 
surface and is configured to emit light in opposite directions 
from the first surface and the seconc| surface. 
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5. The solid-state light 



source of claim 4 wherein the 



first surface of the semiconductor light source emits light to 
a first fiber optical line and the second surface of the 
semiconductor light source emits\ light to a second fiber 
optical line. 



6. The solid-state light soorce of claim 5 wherein the 
semiconductor light source has a third surface and a fourth 
surface substantially perpendiculaan to the first surface, the 
semiconductor light source is configured to emit light in 
opposite directions from the third slurface and the fourth 
surface, the third surface of the semiconductor light source 
configured to emit light to a third fiiber optical line and the 
fourth surface of the semiconductor itght source configured to 
emit light to a fourth fiber optical line. 



7. The solid-state light source pf claim 1, further 
comprising : 

a plurality of semiconductor light sources, 



8. The solid-state light source o 
fiber optic element is an array of fibe 



: claim 7 wherein the 



;: optic lines, each 
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fiber optic line aligned with/a corresponding one of the 



plurality of semiconductor li 



semiconductor light source in 
(LED) . 



ght sources 



9. The solid-state light source of claim 1 wherein the 



;ludes a light emitting diode 



10. The solid-state light source of claim 1 wherein the 
semiconductor light source is configured to emit a blue light, 

11. The solid-state light source of claim 1 wherein the 
semiconductor light source is configured to emit an 
ultraviolet light . 

12. The solid-state light source of claim 1, further 
comprising a phosphor layer, t^e phosphor layer is located 
along the illumination path. 



13. The solid-state light source of claim 12 wherein 
each semiconductor light source is in contact with a phosphor 
layer. 
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14. The solid-state light 
phosphor layer is located at a c 
element . 



source of claim 12 wherein a 



istal end of the fiber optic 



15. The solid-state light source of claim 1, further 
comprising a light concentrator ppsitioned at the 
semiconductor light source, the light concentrator reflects 
light from at least one surface o| the semiconductor light 
source . 

16. The solid-state light scurce of claim 1 wherein the 
semiconductor light source includes a first light emitting 
diode (LED) configured to emit blufe light, a second LED 
configured to emit red light and a| third LED configured to 
emit green light, an overlapping 1 .ght from each LED producing 
white light. 

17. The solid-state light soArce of claim 16, further 
comprising a mixer positioned to receive light from the first 



LED, the second LED, and the third 



transmit the overlapping light to 1 he fiber optic element 



LED and positioned to 
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1^ the semiconductor light sourc 
configured to emit yellow lig 



18. The solid state ligtjt source of claim 17 wherein in 

includes a fourth LED 
t, the mixer receives light from 



the fourth LED. 



19. The solid-state ligt 
semiconductor light source includes a laser diode. 



t source of claim 1 wherein the 



20. The solid-state light source of claim 1 wherein the 
semiconductor light source inc|.udes a vertical cavity surface 
emission laser. 



m 

116 

s 

Lj. 



20 



21. The solid-state lightj source of claim 1 further 
comprising : 

an encasement having an aperture positioned over the 
semiconductor light source; 

a gel located within the erfcasement; 



wherein the fiber optic ele 
aperture and gel. 



ent is inserted through the 



22. The solid-state light source of claim 21 further 
comprising an ohmic contact positjioned on a top surface of the 
semiconductor light source; 
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wherein the fiber opt 
receive the ohmic contact. 



ic blL 



ndle has a spliced-end to 



23. The solid-state ligh: source of claim 1, further 
comprising a lens for receivin j light from the semiconductor 



source . 



24. The solid-state lights source of claim 23 wherein the 
semiconductor light source is optically aligned with the lens 
and the lens is optically aligned with the fiber optic 
element . 

25. The solid-state light source of claim 24 wherein the 
semiconductor light source is positioned in a first optical 
conjugate plane from the lens amd the fiber optic element is 
positioned in a second optical conjugate plane from the lens. 



26. The solid-state light 
comprising an array of lenses. 

27. The solid-state light 



source of claim 1, further 



source of claim 24, further 



comprising an array of fiber opfic lines corresponding to each 
of the lenses. 
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28. The solid-state light source of claim 27 wherein the 
solid-state light source further Icomprises an array of 
semiconductor light sources corresponding to each of the 
lenses . 

29. The solid-state light source of claim 1, further 
comprising: 

an array of lenses configured Ito collimate light from a 
corresponding array of semiconductor light sources; and 

a focusing lens configured to ^ocus a collimated light 
from the array of lenses. 

30. The solid-state light sourcfe of claim 29 wherein the 
focusing lens focuses the collimate light onto a light guide. 



31. The solid-state light source of claim 1 wherein the 
output of the fiber optic element is qonfigured to be received 
by an endoscope. 



32. A solid-state light source f ^r providing light to an 
endoscope, the solid-state light source comprising: 

a semiconductor light source for pmitting light; and 
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semiconductor light source, 



an optical system havi ig an optical element, the optical 
system having an input for receiving emitted light from the 

the optical system having an 
output for receiving light from the optical element, the 
output configured to be received by the endoscope, the optical 
system and the semiconductor! light source in aggregate 
providing an illumination pa1|h. 



33. The solid-state light source of claim 32 wherein the 

I 

optical element includes an optical fiber. 

I 

34. The solid-state light source of claim 32 wherein the 
semiconductor light source emits light to an optical fiber. 



35. The solid-state light! source of claim 32 wherein the 



emi2^]M^cto?\J^^ight source to 
dey'extending to 



optical fiber extends from the 
an interface of a light guide, l|h'^ 
the output. 



36. The solid-state light source of claim 32 wherein the 
semiconductor light source inclujdes a light emitting diode 
(LED) . 
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37. The solid-state ligpt source of claim 32 wherein 
each semiconductor light source is configured to emit 
light. 



38. The solid-state light source of claim 32 wherein 

de is configured to emit 



eac h sjg m^sQijdu^ light sour 
ultraviolet li 




an 



39. The ^jJ^d^^st^ 
comprising a^hosphor layer/ t 
along the illum4n.atJ,orj^p'^^l^ 



source of claim 32, further 
e phosphor layer is located 



40. The solid-state light 
^e^h^emi 
layer . 



.conductor light sources 



41. The solid-state light 
phosphor layer is located at a 



source of claim 39 wherein 



is in contact with a phosphor 



source of claim 39 wherein a 



distal end of the endoscope, 



42. The solid-state light 
comprising a light concentratoi" 
semiconductor light source, the 



source of claim 32, further 

positioned at the 

light concentrator reflects 
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light from at least one surfa 



source , 




of the semiconductor light 



43. The solid-state lightl source of claim 32 wherein the 
semiconductor light source incllides a first light emitting 
diode (LED) configured to emit Mue light, a second LED 
configured to emit red light anc, a third LED configured to 



emit green light, an overlappinc 
white light. 

44. The solid-state light 
comprising a mixer positioned to 
LED, the second LED and the thir 



L. 



light from each LED producing 



transmit the overlapping light to the fiber optic line 



45. The solid state light 



the semiconductor light^S-Qurce includes a fourth LED 

1 light, 




configured to emit 
the fourth LED. 



46. The solid-state light 
semiconductor light source incl 



source of claim 43, further 

receive light from the first 
il LED and positioned to 



source of claim 44 wherein in 



the mixer receives light from 



source of claim 32 wherein the 
des a laser diode. 
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47. The solid-state light source of claim 32 wherein the 
semiconductor light source includes a vertical cavity surface 
emission laser. 



/ 



The solid-state ligAt source of claim 32 wherein the 



semiconductor light source has 



surface and is configured to e nit light in opposite directions 



from the first surface and the 



49. The solid-state light 
first surface emits light to a 



a first surface and a second 



second surface. 



source of claim 48 wherein the 



first fiber optic line and the 



second surface emits light to a second fiber optic line. 



50. The solid-state light 
semiconductor light source has 



source of claim 49 wherein the 
a third surface and a fourth 



surface substantially perpendicular to the first surface, the 
semiconductor light source is Configured to emit light in 
opposite directions from the t lird surface and the fourth 

V _ _ „. J 

surface, the third surface of :he semiconductor light source 
configured to emit light to a third fiber optical line and the 
fourth surface of the semiconductor light source configured to 
emit light to a fourth fiber optical line. 
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51, The solid-state ligMt source of claim 32 further 



aperture positioned over the 

encasement; 
element is inserted through the 



comprising: 

an encasement having an 
semiconductor light source; 

a gel located within the 

wherein the fiber optic 
aperture and gel. 

52. The solid-state light source of claim 51 further 
comprising an ohmic contact positioned on a top surface of the 
semiconductor light source; 

wherein the fiber optic hjundle has a spliced-end to 
receive the ohmic contact. 



53. The solid-state light^^^souxce_.af™cla^ 32 wherein the 
optical system includes ^rT^rrly of lenses ^d a corresponding 
array of fiber optic lines. 



54. The solid-state ligh 



array of semac onductor li ^ht s 
a corresponding lens and each 




: source of claim 53 wherein an 
)urce is optically aligned^ith 



:orresponding lens is optically 



aligned with a corresponding ffi-ber optic line. 



-40- 



AttornjJ^ocket : 00167-376001 

55. The solid-state light! source of claim 54 wherein 
each semiconductor light source is positioned in a first 



hi. 



optical conjugate plane from t 
corresponding fiber optic line 



optical conjugate plane from tie corresponding lens. 



le corresponding lens and each 
is positioned in a second 



56. The solid-state ligh1 
optical el eme n t_j^ic]jad.e.s_: 



an 




red_to collimate light from a 
corresponding?^array of semiconc uctor light sources>^^and 



a focusing lens configurec 
from the array of lenses. 



source of claim 32 wherein the 



to focus a collimated light 



57. The solid-state light source of claim 56 wherein the 
focusing lens focuses the colligated light onto a light guide. 



